To study the incidence and causes of near-miss cases and maternal deaths (MDs) and also search the level of delay.
INTRODUCTION
Maternal mortality remains a major public health challenge despite numerous strategies devised by the international community to curb it. Despite therapeutic advances and growing perception of the safety of child birth, morbidity and mortality continues to occur in obstetric patients. For every maternal death (MD) there are many serious life-threatening complications of pregnancy. Maternal mortality is frequently described as "just the tip of iceberg," implying that there is a vast base to the iceberg -maternal morbidity (near-miss), which remain largely undescribed and unnoticed. Yet, very little attention has been given to identify the cause of morbidity. Pregnant women's health status is not reflected by mortality indicators alone. Hence, the concept of nearmiss has been brought forward for present health care providing system. This concept is superior over maternal deaths in drawing attention to surviving women's reproductive health and lives and is equally applicable in developing countries as well as developed countries.
World Health Organization (WHO) defines maternal death as: "death of a women while pregnant or within 42 days of termination, irrespective of duration and site of pregnancy from any related to or aggravated by pregnancy or its management but not from accidental or incidental causes." 1 Every day approximately 800 women die from preventable cause during pregnancy, child birth, and puerperium. A majority of all maternal deaths (99%) occur in developing countries. 2 The two regions, sub-Saharan Africa and Southern Asia, account for 85% of the global burden of maternal mortality. At the country level, two countries account for the one-third of global maternal deaths: India (17%) followed by Nigeria (14%). 3 Since 1990, India has made a great progress in reducing the maternal death ratio from 560 in 1990 to 190 in 2013. Sri Lanka has reported decline from 49 to 29 during the same period. 4 Maternal mortality in a nation with poor resources has been attributed to the "3 delays" 5 : 1. Delay in deciding to seek care 2. Delay in reaching care in time 3. Delay in receiving adequate treatment
The WHO defines a maternal near-miss (MNM) case as "a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy."
Near-miss cases occur more often than the maternal death and may generate more information because the women herself can be a source of data. Review of cases of near-miss has the potential to highlight both deficiencies and positive elements in the provision of obstetric services and to provide information about the epidemiology of severe obstetric complications. 6 The present study was aimed to describe epidemiological profile, causes, and factors responsible for nearmiss cases and maternal outcome in regional tertiary health care center.
MATERIALS AND METHODS
The prospective observational study was carried out in the Department of Obstetrics and Gynecology for a period of one and a half year (September 2012-February 2014). All cases of near-miss and maternal deaths were taken. Near-miss cases were identified as per the criteria defined by WHO. 7 Data were collected for their sociodemographic features, causes, mode of management, and ultimate outcome. All maternal deaths were analyzed and compared with these cases. The assessment of indicators of maternal morbidity and mortality was done on the basis of formulas recommended by WHO. 8 Definitions of each criterion are as follows: 
RESULTS
During this study period, there were 15,170 obstetric admissions and 13,851 live births. There were 184 nearmiss patients and 60 maternal deaths. The MNM rate was 13.2/1,000 live births and maternal mortality ratio was 433.1/100,000 live births. The mortality index was reported as 25%. The maternal mortality to near-miss ratio was 1:3.07, which means for every 3 to 4 life-threatening conditions there was one maternal death. Different studies across the world have great variations. This ratio ranges from 1:19 (France), 1:11 (London) to 1:15 (USA). [9] [10] [11] This variation in the ratio is because of high maternal mortality in developing countries like ours. Women reach health care facilities in a condition that it becomes really difficult to save them and unfortunately they land into mortality. The other indices are shown in Table 1 .
Majority of women were in both the groups, were in the age group of 20 to 30 years, and were from rural background and lower socioeconomic status. The sociodemographic features of patients in both the groups are shown in Table 2 .
There were 68.47% (126/184) patients in near-miss group and 78.33% (47/60) in maternal death group who were referred from outside. Missed opportunities by patient herself or at the peripheral centers from where the cases were referred to or the presence of substandard care at the periphery are shown in Table 3 .
The main cause of near-miss was hemorrhage accounting for 54.89% of the causes. Hypertensive Table 4 . Timely ICU care can prevent maternal deaths, because obstetric patients are young and they recover well with appropriate ICU care. There were 32.06% patients who required ICU admission in addition to other interventions in near-miss group. In our study, 162 patients in near-miss group and 38 patients in maternal death were transfused blood and blood components (Table 5 ). There were 1,377 units of group blood and blood components transfused to patients in near-miss group and 258 units of blood and blood components to maternal death group.
DISCUSSION
Death of mother is a tragic event. In practical life it has a severe impact on the life of family, community, and eventually the nation. The young surviving motherless children are unable to cope with the daily living and therefore are at increased risk of death. The study shows that severe acute maternal morbidities occur in considerable percentage of women managed in this obstetric unit. Here, obstetricians confront life-saving emergency situation in almost 1 out of 4 women. The disparity in near-miss cases in different studies is because of the difference in the criteria used to identify near-miss cases. But near-miss to maternal mortality ratio (1:3.07) is lower than other studies because of high mortality rate. Our center is one of the most crowded hospitals in India with more than 10,000 deliveries per year. Patients are referred from all over the state and nearby states, some in real bad condition which are difficult to save even with best of our care, resulting in high mortality.
In our study, majority of the patients were from lower class (72.28% in MNM group and 57.60% in MD group) and hailing from rural background (57.60% in MNM group and 88.33% in MD group). They remain greatly dissociated from health care system. They are unfamiliar to various health programs that provide maternal health care free of cost and thus remain deprived of those facilities. Most of the women in both the groups never received antenatal care (57.06% patients in MNM group and 68.33% in MD group). This is a major lacuna that needs to be corrected. With proper antenatal care highrisk pregnancy can be identified, treated, or referred, before they turn into near-miss condition or become maternal mortality.
To understand the gaps in access to adequate management of obstetric emergencies leading to severe maternal complications and death, three delays have been identified.
The first delay is in deciding to seek care by the women and/or her family as they are unaware of need for care, the danger signs are not recognized, or there is lack of support of the family. Sometimes, there are taboos associated in the family, negligence on the part of family members regarding health of female, illiteracy, and poverty, which precludes them seeking heath care. In our study first delay was present in 71% cases in MNM group and 90% in maternal death group. It corresponds with the study conducted by Yunus et al 12 in which the first delay was observed as the major cause of delay in 80% of the patients in both the groups.
The second delay is in reaching an adequate health care facility as the service may not exist or may be inaccessible for reasons, such as distance, lack of transport, cost, or socioeconomic barriers. Sometimes, this delay may cost the life of the patient. Woman's condition deteriorates as they are referred from hospitals which refuse to admit them due to incapability of dealing with such cases. In Haryana, good ambulance services are available. Thus, this level of delay was seen only in 36.95% patients in MNM group and 25% in MD group.
The third delay occurs in receiving care at the facility resulting from errors in diagnosis and clinical decision making, or lack of medical supplies and of staff proficiency in the management of obstetric emergencies at the peripheral health care center. In our study, majority of patients in both groups were referred because of lack of blood and lack of infrastructure like operation theater, ICU, etc. There were 44.56% patients in MNM group and 58.33% in MD group who were referred due to lack of infrastructure. There were 44% in MNM group and 55% in MD group, referred because of nonavailability of blood. It is very important to maintain a good standard of care at the primary and community health care center if utilization of proper obstetric services among population is to be encouraged.
In many cases, there were overlapping of the delays. Worldwide hemorrhage is the leading cause of death accounting for 27.1% of all maternal deaths. Hypertension accounted for 14.0% of maternal deaths and sepsis for 10.7%. 13 The main cause of near-miss was hemorrhage, accounting for 54.89% of the causes. There were 20.10% cases due to postpartum hemorrhage (PPH), 7.60% each for antepartum hemorrhage (APH) and rupture uterus, 3.26% each for morbidly adherent placenta and uterine inversion. Hypertensive disorders were the second-most common cause of near-miss accounting for 24.45%.
This was similar to the study by Olufemi et al in which most common cause of near-miss was hemorrhage (49.6%), f/b hypertension (31.4%) and anemia (10.7%). 14 In a similar study by Ashmarana et al, the causes of nearmiss were hemorrhage 45.5%, hypertensive disorders 16%, and infection 7.6%. 14 The main obstetric factors responsible for maternal deaths were hypertension (26.66%), f/b severe anemia (25%), hemorrhage (20%), and puerperal sepsis (10%). In a study by Olufemi et al, the causes of maternal deaths were hypertension (31.4%), hemorrhage (30.2%), puerperal sepsis (19.5%), and anemia (12.2%). 14 In both the studies, hypertension was the most common cause of maternal death, and hemorrhage was also one of the important cause.
Severe bleeding after birth can kill a healthy woman within hours if she is unattended. It occurs in about 10.5% of births and accounts for 1,30,000 maternal deaths annually. 15 Active management of the third stage of labor (AMTSL) is a feasible and inexpensive intervention that can help save thousands of women's lives. The AMTSL involves three basic procedures: The use of uterotonic agents (preferably oxytocin) within 1 minute following the delivery of the baby, delivery of the placenta with controlled cord traction, and massage of the uterus after delivery of the placenta. It needs to be taught to birth attendants and auxiliary nurse midwives at the peripheral center.
Timely blood transfusion can save the life. Many women die due to lack of blood supply at the peripheral centers. They are referred from these centers in a critical situation. Their condition deteriorates further till they reach tertiary center and it becomes difficult to save their life. Thus, blood and blood components should be made available in the periphery center to decrease maternal mortality and morbidity.
Infection after childbirth can be eliminated if good hygiene is practiced and if early signs of infection are recognized and treated in a timely manner.
Preeclampsia should be detected and appropriately managed before the onset of convulsions (eclampsia) and other life-threatening complications. Administering drugs, such as magnesium sulfate for preeclampsia can lower a woman's risk of developing eclampsia.
Anemia is the underlying cause of almost all the morbidities and mortalities. All women should be educated about the importance of good diet and iron supplements intake during pregnancy.
Short interpregnancy interval and multiparity are responsible for high prevalence of anemia. Contraceptive practice is poor among these women. This may be due to improper knowledge about contraceptive methods, social inhibitions, and myths associated with contraceptive measures.
Along with increased awareness of one's own health, health education may go a long way in improving the quality of obstetric care.
The major causes of near-miss cases were similar to the causes of maternal mortality of India. Lessons can be learned from cases of near-miss, which can serve as a useful tool in reducing morbidity and mortality rate.
CONCLUSION
Community perspectives of motherhood, which are embedded in local customs and in specific behavioral norms, need to be taken into account when strengthening safe motherhood programs. Improving community JSAFOG level of management of complications and emergencies (understanding severity of problems, preparedness, and arrangements for referral) will have to go hand-in-hand with improvements in health services to make referrals meaningful and to further reduce maternal mortality and morbidity in poor rural areas.
Review of cases of near-miss has the potential to highlight both deficiencies and positive elements in the provision of obstetric services and to provide information about the epidemiology of severe obstetric complications.
The major causes of near-miss cases were similar to the causes of maternal mortality of India. Lessons can be learnt from cases of near-miss, which can be used to reduce maternal mortality. The addition of near-miss audits will allow the care of critically ill women to be analyzed, deficiencies at the level of health care system to be identified, and comparison within and between institutions and countries to be carried out over time. This will, ultimately, improve the quality of obstetric care and further reduce maternal morbidity and mortality worldwide.
